Positioning Structure of a Clamping Device of a Disc Carrier Assembly 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a positioning structure of a clamping 
5 device of a disc carrier assembly for an optical disc drive. In particular, the 
present invention relates to a positioning structure of a clamping device of a 
disc carrier assembly for an optical disc drive that prevents inadvertent 
disengagement of the clamping device. 

2. Description of Related Art 

10 Figs. 1 and 2 of the drawings illustrate an optical disc drive with a 

conventional disc carrier. The optical disc drive comprises a spindle motor 
including a disc carrier 10, a clamping device 20, a shaft 30, a stator assembly 
40, a bearing seat 50, and a base 60. The disc carrier 10 is a rotor of the spindle 
motor and includes an engaging portion 11 that has an axial tube 111 with an 

15 axial hole 112. The clamping device 20 includes a central hole 21, plural 
clamping members 22, and plural elastic elements 23. 

An outer periphery of the shaft 30 is tightly fitted to an inner periphery 
of the axial hole 1 12 of the axial tube 111, and the inner periphery of the central 
hole 21 of the clamping device 20 is tightly fitted around an outer periphery of 

20 the axial tube 111. The disc carrier 10 and the clamping device 20 are coupled 
by the shaft 30 to the stator assembly 40, the bearing seat 50, and the base 60 to 
thereby form a spindle motor for an optical disc drive. An optical disc can be 
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releasably clamped by the clamping members 22 of the clamping device 20, 
and the data stored in the optical disc can be read through stable rotation of the 
disc carrier. 

Although the tight fitting between the disc carrier 10 and the clamping 
5 device 20 simplifies and shortens the assembling procedure of the spindle 
motor, the clamping device 20 that is usually made of plastic provides a 
relatively low tolerance to deformation when compared with metal. In 
particular, the inner periphery of the central hole 21 of the plastic clamping 
device 20 fails to provide a sufficient engaging force after engagement with the 
10 outer periphery of the axial tube 1 1 1 of the metal engaging portion 1 1 . Due to 
insufficient engaging force and unstable assembly between the inner periphery 
of the central hole 21 of the plastic clamping device 20 and the outer periphery 
of the metal axial tube 111, the clamping device 20 might be undesirably 
disengaged from the axial tube 111 of the carrier disc 10 while removing the 
15 optical disc from the clamping members 22 of the clamping device 20. 

OBJECTS OF THE INVENTION 
An object of the present invention is to provide a positioning structure 
of a clamping device of a disc carrier assembly for an optical disc drive that 
prevents inadvertent disengagement of the clamping device while removing an 
20 optical disc from the clamping device. 

Another object of the present invention is to provide a positioning 
structure of a clamping device of a disc carrier assembly for an optical disc 



drive that provides reliable positioning of the clamping device. 

SUMMARY OF THE INVENTION 
To achieve the aforementioned objects, the present invention provides a 
disc carrier assembly for an optical disc drive. The disc carrier assembly 

5 includes a disc carrier having an axial tube, a clamping device, and a 
positioning sleeve. The clamping device includes a central hole and plural 
clamping members for clamping an optical disc. The axial tube of the disc 
carrier is extended through the central hole of the clamping device. The 
positioning sleeve is securely sandwiched between an inner periphery 

10 delimiting the central hole of the clamping device and the axial tube. The 
positioning sleeve includes a flange for engaging with the clamping device to 
prevent the clamping device from disengaging from the disc carrier. 

In an embodiment of the invention, the positioning sleeve is made of 
metal or alloy. Further, the positioning sleeve has an inner periphery tightly 

15 engaged with the axial tube of the disc carrier. The positioning sleeve further 
has an outer periphery tightly engaged with the inner periphery delimiting the 
central hole of the clamping device. 

The central hole of the clamping device includes a stepped portion in 
which the flange of the positioning sleeve is engaged, thereby preventing the 

20 clamping device from disengaging from the disc carrier. The flange of the 
positioning sleeve is one of triangular, square, polygonal, and toothed, and the 
stepped portion of the central hole of the clamping device is complimentary to 
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the flange in shape. 

Other objects, advantages and novel features of this invention will 
become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings. 
5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view of an optical disc drive with a 
conventional disc carrier; 

Fig. 2 is a sectional view of the optical disc drive in Fig. 1; 
Fig 3 is an exploded perspective view of an optical disc drive with a 
10 disc carrier in accordance with the present invention; and 

Fig. 4 is a sectional view of the optical disc drive in Fig. 3. . 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
A preferred embodiment of the present invention is now to be described 
hereinafter in detail, in which the same reference numerals are used in the 
15 preferred embodiments for the same parts as those in the prior art to avoid 
redundant description. 

Referring to Fig. 3 and 4, a disc carrier assembly in accordance with the 
present invention comprises a disc carrier 10, a clamping device 20, and a 
positioning sleeve 30. The disc carrier 10 is generally a rotor of a spindle motor 
20 and includes an engaging portion 1 1, a plurality of support blocks 101 on a top 
side thereof, and a ring magnet 103 mounted to an inner periphery of a skirt 
portion thereof. The engaging portion 1 1 is made of metal or alloy and may be 



provided in a central portion of the disc carrier 10 by means pf punching or 
integral formation. The engaging portion 1 1 includes an axial tube 1 1 1 
extending along a longitudinal axis and having an axial hole 1 12. A shaft 30 is 
extended through the axial hole 112. 

5 Still referring to Figs. 3 and 4, the clamping device 20 is mounted to the 

disc carrier 10 for clamping an optical disc (not shown), allowing joint rotation 
of the optical disc and the disc carrier. The clamping device 20 is preferably 
made of plastic and includes a central hole 21, plural clamping members 22, 
and plural elastic elements 23 for biasing the clamping members to clamp an 

10 optical disc. Preferably, the central hole 21 has a stepped portion 211. 

The positioning sleeve 24 is made of metal and mounted between the 
axial tube 111 and an inner periphery delimiting the central hole 21 of the 
clamping device 20. The positioning sleeve 24 includes a through-hole 242 and 
a flange 242 that is engaged in the stepped portion 211 of the central hole 21 of 

15 the clamping device 20. 

As illustrated in Fig. 4, an inner periphery delimiting the through-hole 
242 of the positioning sleeve 24 is tightly engaged with an outer periphery of 
the axial tube HI, and an outer periphery of the positioning sleeve 24 is tightly 
engaged with an inner periphery delimiting the central hole 21 of the clamping 

20 device 20, with the flange 241 of the positioning sleeve 24 being engaged in the 
stepped portion 21 1 of the central hole 21 of the clamping device 20. 

The stepped portion 211 of the central hole 21 of the clamping device 



20 can be omitted. In this case, the flange 242 of the positioning sleeve 24 abuts 
against a side of the clamping device 20. The flange 242 of the positioning 
sleeve 24 that is engaged in the stepped portion 21 1 of the central hole 21 of the 
clamping device 20 or abuts against a side of the clamping device 20 prevents 
5 the clamping device 20 from inadvertently disengaging from the disc carrier 
10. 

The flange 242 of the positioning sleeve 24 may be triangular, square, 
polygonal, or toothed, and the stepped portion 211 of the central hole 21 of the 
clamping device 20 is complimentary to the flange 242 in shape. 

10 Still referring to Figs. 3 and 4, after assembly of the disc carrier 10, the 

clamping device 20, the positioning sleeve 30, and the shaft 30, these elements 
can be assembled with a stator assembly 40, a bearing seat 50, and a base 60 to 
form a spindle motor for an optical disc drive. The bearing seat 50 includes a 
bearing 51 through which the shaft 30 is rotatably extended. The stator 

15 assembly 40 is mounted around the bearing seat 50 and generates alternating 
magnetic fields when energized. The bearing seat 50 is fixed to the base 60 on 
which a sensor 61 is mounted for detecting a change in polarity of the ring 
magnet 103 on the disc carrier 10. A support member 52 is mounted in the 
bearing seat 50 for supporting a distal end of the shaft 30. Further, a padding 

20 member 102 made of soft rubber may be mounted on the disc carrier 10 for 
supporting the optical disc and for absorbing vibrations of the optical disc. 

When the above elements are assembled to form a spindle motor, the 
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positioning sleeve 24 with a flange 242 reliably retains the clamping device 20 
on the disc carrier 10, thereby preventing the clamping device 20 from 
disengaging from the disc carrier 10 while removing the optical disc from the 
clamping device 20. 

5 While the principles of this invention have been disclosed in connection 

with its specific embodiment, it should be understood by those skilled in the art 
that these descriptions are not intended to limit the scope of the invention, and 
that any modification and variation without departing the spirit of the invention 
is intended to be covered by the scope of this invention defined only by the 

10 appended claims. 
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